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Schedule for this session

= Overview of XRSIG and highlights in X-ray astronomy —
Ryan Hickox on behalf of XRSIG co-chairs

Constraints on Fundamental Physics with X-ray Astronomical
Observations

. = The Neutron Star Equation of State with NICER — Sharon
88  Morsink, U. Alberta (20+4 mins)

= Constraints on Axionlike Particles from a Hard X-Ray
Observation of Betelgeuse — Mengjiao Xiao, MIT (20+4 mins)

# = X-ray Constraints on Sterile Neutrino Dark Matter — Dominic
Sicilian, U. Miami (20+4 mins)

= Open discussion



Intro to XRSIG

X-ray Science Interest Group

The goal of the X-ray Science Analysis Group (XRSIG) is to provide quantitative metrics and
assessments to NASA in regard to future X-ray observatories. Specifically, the XRSIG will

= Track and analyze evolving science goals and requirements in X-ray astronomy, especially
as current "hot" topics evolve.

» Provide an active communication forum for X-ray astrophysics (e.g., via town hall
meetings at venues such as AAS and APS meetings).

= Support mission studies and concept development for future X-ray observatories.

= Analyze technology development and prioritization plans with respect to redefined science

goals and the evolution of mission concepts (i.e., the XRSIG will aid the PhysPAG in
analyzing technology needs).

The XRSIG is open to all members of the community.
If you are interested in contributing to the work of the XRSIG, please subscribe using the link
below. For other inquiries, e-mail co-chairs Ryan Hickox at ryan.c.hickox@dartmouth.edu,

Jillian Bellovary at jbellovary@amnh.org, and Grant Tremblay at
grant.tremblay@cfa.harvard.edu



Program Analysis Groups (PAGs)

* The Physics of the Cosmos Program Analysis
Group (PhysPAG) coordinates input and

analysis from the scientific community in
support of the PCOS program objectives.

* Study Analysis Groups (SAGs) conduct
specific analyses.

* Science Interest Groups (SIGs) are longer- { PhysPAG
standing discipline fora.

»  IPSIG g

= GWSIG {
w . SIGs, SAG

= XRSIG

= GammaSsIG
* CRSIG

= CoSSIG
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Recent examples of reports by the

PhysPAGs requested by APAC:

* Community Survey on High-Impact
Research Science

* Community Survey on Possible
Delay in 2020 Decadal Survey



Current X-ray space missions
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Science outline

Author First Author ADbS

€ Start New Search year:2021 abs:(X-ray)

. A very incomplete view of
771,489 resulis exciting X-ray results In
ppusosima astronomy from 2021 so far.



Galactic astronomy / compact objects

Image courtesy NASA
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X-ray emission and giant radio pulses from the Crab ~COS

Fig. L X-ray and optical pulse profiles of the

Crab Pulsar compared with GRPs. (A
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Effects of X-ray irradiation on exoplanets
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The Milky Way and nearby galaxies

Image courtesy NASA



X-ray Binary Luminosity Functions in M83 2C0S
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X-ray Monitoring of a Changing-Look AGN
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Hardness Ratio
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Galaxy/black hole evolution and cosmology 2C0S

Cosmic Origins

Image courtesy UChicago



® z=0-0.8(COSMOS)
@ z=0.8-1.5 (CANDELS)
A z=1.5-3.0 (CANDELS)
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log Ny, [em 7]

Populations of X-ray weak, heavily obscured AGN

log Ly / Ly(Lyr) (2-10 keV)
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X-ray emission from cosmic filaments and magnetic fields

Nor

I Stparat

rl”' )

No. of Filaments

PCOS®

Physics of the Cosmos

Cosmic Origins

(c) (d)
'
— Mean =006 K : — Mean 1.6x10 ' ergs
=== Mecsan = 0.0013K - Median =93 x 1077 ergsssiom
140 wew GLEAM Green Mean = 022 K : 2001 ROSAT Combined Mean = 2.5 x
Group A '
Group & :
]):} roup O :
'
'
'
: T, 15
100 : T
] Q
} =
.
’ T
&80 : ™
.— o
’ o 100
&4 4 O
e
’
:
40 1
0
20 =
g ’
:
: ]
: . .-
0 -1 i R R T n-18 1017 316 T
ln I .:. . ::: S ll—' s 1“ J ln ln | ](-' IU -L lU -V lU lu

| Average Filament Value [K] Average Filament Value [ergs/s/cm*/arcmin®]

ROSAT: Vernstrom et al. (2021



Fundamental physics

Image courtesy Nature Physics



Constraints on the neutron star EOS with NICER 2C0S

Cosmic Origins

D144
) )
' [..\ .- .- l
N ent adnl S T = ! 019
r )
4!’\. J’
'l‘ 'o. 2‘? 0104
'c l. LS
' ' © 0081
| ! -
.I " o
( " o 006y
| 't’
l‘ ' o
' \ ‘E 004 4
I‘ &
D074
D00 < v
| remeed Clgs = 1407018 R T R
lto i ' ST W - S— : : eq (km
} ) s
= I = . .l 0. N 4
|.OF f 1)
! | | ]
: | || 0.
' o
1.44| | (1) 150 2
. [ r, ! | ' oy 04 "
-— E ’ y y | | - N
- ) | y & s ! ] as o
- l ."\ ': "' ! |' | —' o )
| 0.200 9
— ' | \ = 140 3
’-‘o l |,,‘: | " ! : -.;
i Ay \ - | | -— 2 007TY 9
| — 138 =
| r
l “"'; 1 30 in-, :
r S - - - ————- »
| l i Y L. -— 124 0 1
3 N - ~ ~ ~— N
N \/\ - A )G U~ \.\ 3 e,
N N N g, - NN S N 110 105 120 125 130 135 140 PEFNL D 16
) il. (A | R {km)
ll., ll‘.lll] \[ ;"I | *q

NICER: Bogdanov et al. (2021)



.. : : oC0S
Limits on axions from stellar X-ray observations 2C0S

2m Cosmic Origins
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Limits on sterile neutrino dark matter with Chandra
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Up next

Constraints on Fundamental Physics with X-ray Astronomical
Observations

4 » The Neutron Star Equation of State with NICER — Sharon
a8 Morsink, U. Alberta (20+4 mins)

= Constraints on Axionlike Particles from a Hard X-Ray
Observation of Betelgeuse — Mengjiao Xiao, MIT (20+4 mins)

p# = X-ray Constraints on Sterile Neutrino Dark Matter — Dominic
Sicilian, U. Miami (20+4 mins)

= Open discussion



